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La ^ jgjJllA P1, Wux^\i jJl3 /^judl^j lajud^Q C-Aj£Jt 

^3 1 mluu >^jVn\l ^£3 ^a a)\\ C1jIj^]1 a~\W (JLoC*! ^3 

La j& j 4j i^x^q\i CjLliol] 

^3 AjtjJaijlLa ^LoALuia Clu33 (jl j 4j\^qx\l AjLix 

<jc^!jiil dljjlUaJI JUc.! 

A a!^-n.*u n\ \ t-j Ai^x^lij ^alxll j (J£joij ^)julj '-jUi£j| |JA 

ajLajll j ^Jjjll (jJa^)*J dljjjl j dLui^)j£]| jl L_u£ll ja 

. Uri 


4_tJ^)*Jl jljjl (j£ ^3 (jjjuoJj^all Uj^/Lg jj L_)tj£]l I^J \ jl jLuil 4&lj 

dll jC- jll t * nr. -ft L_JJ^i <jl ^gjl iuA jl jj-Q ^3 A l-» J (jl j l&^JC. J 
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Space truss jjJUaJ) 

c_A^s j* Space truss <^L>^ - 

AjJjuj <-" )1±A > >1. Vl<>> -Luij ^-3 A^AjoUa!! (j-<» ^ j'nri/' jjjll 

AjljujI^ 11 A_i3a*j ^3 A A-aiajVI ‘' ^ja j & j (j^ll IIJ 

Ajkb S.lac>l J) a-n.1 -n.\I ^jj^j 

gjjlxl! (j^jlluiAll (j-a J£ Jaljj^l jit ‘i a\I _ 

l aSiC- ^}^JI ^^IjJal JlLa Lc.1 j3 A_L*a!L<a CIjIa^.^ AJajudl ji t ULlA UJLJIj 

A_i]lc. 6£.U£ ^Jaill 11& ji jJ AJLo3 <_£ jJjuiaj Aj.2c.13 (_£ j±dia iajjj 
<.- lljalJ jij ^^C-I^All ^)ii*J IjuUaII dlLdL^J V^JUjujIj 

^g.1 jVI ^ajcj Jij.jj C—U^ ‘aJ J^l dlULall ^3 Aj^ljL^all 

^ JUa.bU Compression JaxjJal! j Tension Apulia ja 

>c pLijyi J^J' Jjia 
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(members) s cjl^j &a ^Ualll £j£jj 

S-ldlVi Ja£j (Jj^aJ jaaLuiaj (joints) etflSJVl ia£j ^k \ * x '<ax JJ (J x *aJJ 

^jl Lg j La^ ^IaI-ioia 4 _ijLa!ij ^a £juil jl ^gjLaJ 4 _pl*Jl 

(parameter) <—sljjiia s^c. <iiUA s^.1 j AJaij ^k SjjjuiIaSjjoic. Uiil 

Ajjlaiu l^jilS AjjU-ajfiV^ j A-llLaijVt 9 Aj^)LaslaII ^iiL^aII lAdl^j 

I gTKl j U jJaa JUJLj Jjlaj (span) ^ j 

(_£^)La*a1I ^jjjA1^_a 11 ^Uajl't i^A a Jmg ^^LoXa]! JjCtttt A 11 aIIJ 
ji diic-iijji ji (.“4 ,>.1 <w•<' ji jv djUji^-di 
^gjj (Jj^aj (^ 60 ) (_5^j d9^H 4 .1^,1 ^11 (Jdlj A_1 aI£ 

(f 120) ^ jj£I jj^jj 4 ^UaiL (^20) 

e-liulvi Ja£j ^gk j;lij (jj^j ^Uajllj l^jk. L-iadll <j£aj 

j Ajjt-iilall G£.tdaVi dll jojULaII ^ia^j dAdi3 <_j aC- 
ia&j 6^ Ida VI <dll^.j fnul 4 jr-1 '■ , dl "dldaVi AjjudSU 

dVi£ ^jj^aj dllij ^^jLaxaII ^lAj^ali]) C—Lui^. 1 j Aj^lxil ^.UlilVl 

Lg judfij jill (j^lt A'nH ^JJjoiIj _A (Jdlj O^ldaVl 
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l k Jaj| t-^W Q ^^c.1 jill II A^JIjla] A A <■ jilll j 

AjiiaJl ji j-aj l^)j ^^ic. Aj£!>UIj (jlAJl c Cl)Ujl£-J oJlC- 

Aj^jj Ajk^aLi. CjLjjj ^jaW ^Jajudll 4_pL*Jl 

c*\n l un j jj! ill jjall 

^^l*Jl ^JajuJl ^jl A_Jaij]l ^^1 

(L,Tsec) W3UU>S UjJ ^Ji jj 

: jbuVI ^ ^ 


jjjll Ai*.- 

^A j^aliaVI jjajUlIj jb^\l_ 

jbuV! *bl ^LkJ jj JIS5VI lW- 

AjlUjlJ! ^LojLuII Sajoj- 
♦* 

L-jjj^aHllj c-LnSl aJj^_juj- 
S-UJI A il£jj CjSj jj- 
^^£.1 jill £-a (c qjj^Mlj o^jUVI Jla) CllU^k- 

b ’. UVill £.ljj]| ; Ja ( XjJaI Aj^a. yj jL<MtA!l ^<jj_ 

ol b» a\I A^LuiaII CllUujuaijllj 
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; 4 jLa!.^Lui! 

*(J!La o^)Jj£ CjL^.Luaxj 4jJasu - 

- ^-^Luballj CjIc-HSI - - 

- (jjl •sxall - - Clll^On-all 

L-LJJ^ill dlVU-fl 

^)^.LlA j ? A^ljjuall CjLqLq^. C^jC^L^axjJl (AjJlxuI j ^\ 

c_flLuJ! dilj (J1 yVni'^i CliVlj^a ? c " i\ * ? 4j 3jill 

dlUa^-a ^ L-JC.^La ? djlAjliail ? 

JjlJJujVl ? CjLaUJjjVl 
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dm. <> J%Jj £|jj| 

Steel -1 
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<JC-jj JjJL=^ jJjujI j-a (jc. 6jUc. J ^AjjJXaII MujljioyuVI JljC'VI) -1 

0 ^Ic. jIjc-VI ojiAj (52,44,37) 


ujj%* 80 J' 70 c> ^Uu. jjjIiIVI 

,? Jaj 
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< > \ a \ \ qa\jzA\ 

:DIN 17100 ST 44-2 Steel Mechanical Properties 


Quality of Steel 

Minimum Yield Stress 

Tension Strength 

Maximum Elongation 

St 37-2 

235\ T /mm 2 

240470 N,mm 2 

240% 

St 44-2 

275N/mm 2 

410-580 Nmm 2 

20% 

St 52-3 

355N/mm 2 

510-680 N/mm 2 

20% 


. 44 jHail Jjauj ^C> 


DIN 17100 ST 44-2 Channel Steel Mechanical Properties: 


Material 

Tensile strength Mpa 

Normal thickness mm 

<3 

>3,<100 

>100 

St 44-2 

430-580 

410-540 

By agreement 


Material 

Minumum yield strength Mpa 

Normal thickness mm 

<16 

>16,<40 

>40 <63 

>63 <80 

>80.<10 

0 

>100 

St44-2 

275 

265 

255 

245 

235 

By 

agreement 


Material 

Elongation M pa % 

L0=80mm Normal 

thickness mm 

L 0=5.65 V SO mm Normal thickness mm 



>0.5. 

<1 

>1 ? 

< 

1.5 

>1. 

5, 

C2 

>2, 

< 

2.5 

>2. 

5, 

<3 

>3, 

<40 

>40.<63 

>63,<1OO 

>100 

St 44-2 

14 

15 

16 

17 

18 

22 

21 

20 

By 

agreement 
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Jj-toJl U La j uilJbul 


PIPES 

Dimensions and Properties 


Pipe 

D 

t 

Area 

Weight 

x-x 

No. 

(mm) 

(mm) 

(cm 2 ) 

(kg/m ) 

l x (cm 4 ) 

S x (cm 3 ) 

r x (cm) 

38 

38 

3 

3.3 

2.59 

5 

2.63 

1.24 


38 

4 

4.27 

3.35 

6.26 

3.29 

1.21 

44.5 

44.5 

3 

3.91 

3.07 

8.46 

3.8 

1.47 


44.5 

4 

5.09 

4.00 

10.5 

4.74 

1.44 


44.5 

5 

6.2 

4.87 

12.3 

5.53 

1.41 

60 

60 

3 

5.37 

4.22 

21.9 

7.29 

2.02 


60 

4 

7.04 

5.52 

27.7 

9.24 

1.99 


60 

5 

8.64 

6.78 

32.9 

11 

1.95 

70 

70 

3 

6.31 

4.96 

35.5 

10.1 

2.37 


70 

4 

8.29 

6.51 

45.3 

13 

2.34 


70 

5 

10.2 

8.01 

54.2 

15.5 

2.31 


70 

6 

12.06 

9.47 

62.3 

17.8 

2.27 

76 

76 

3 

6.88 

5.40 

45.9 

12.1 

2.58 


76 

4 

9.05 

7.10 

58.5 

15.5 

2.55 


76 

5 

11.15 

8.75 

70.6 

18.6 

2.52 


76 

6 

13.2 

10.4 

81.4 

21.4 

2.48 

89 

89 

4 

10.7 

8.38 

96.7 

21.7 

3.01 


89 

5 

13.2 

10.40 

117 

26.2 

2.98 


89 

6 

15.6 

12.30 

135 

30.4 

2.94 


89 

7 

18 

14.2 

153 

34.3 

2.91 

108 

108 

5 

16.2 

12.70 

215 

39.8 

3.65 


108 

6 

19.2 

15.10 

251 

46.5 

3.61 


108 

7 

22.2 

17.40 

285 

52.7 

3.58 


108 

8 

25.1 

19.7 

316 

58.6 

3.55 

133 

133 

5 

20.1 

15.80 

412 

62 

4.53 


133 

6 

23.9 

18.80 

484 

72.7 

4.5 


133 

7 

27.7 

21.80 

552 

82.9 

4.46 


133 

8 

31.4 

24.7 

616 

92.6 

4.43 
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Conics :kjjL*l\ -2 


^aL^J ^aJJj cJj A ' J)' J Vt JaJ^)J j v '^C- j& - 


^jUJl JjliL f jL jA j jC-VIj 
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mero:V£j^ *j£JJ -3 


- It is cast steel ball so that there is cast iron in it 

l_£_i3 C_Ji" < j^ j L_) ^yct ^A - 

edJ a 


$ J2L 4_ijl^JauiVl -il jC>Vl) 

j l^J i **</"! SjOj c_Jjiij (J-aC> 

clA <1W^1 liaj UjUk^l S^£]l ^c- l_j- 

dll qx^l^aj 

(Jl ‘ 1 ^j>udaj] ^3^1-J 1 g l<aC- fj L_J jailll (JdlA^ - 

4dljUi^Sft jc-VI) £-a Jjd'J^ 
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DIN 17100 ST 44-2 ^ ^ 240 J\ 60 0* - 

j 190 j 154 j 132 j 110 j 90 j 75 j 60 :<J3& jU^SVlj 


240 

o\ t->4 a \1 i -vl uuA\ ^-3 L^jl9 j-qj jj£JI (._'ms J 




\ A ^ £ (ja CliLaa2 JJ£> jj£j j £ CjIa 1 jSl ,j£Jj 


DIN 17100 ST 44-2 J ^ ^^ 

TS 2525 -2 Standard J ILk 45 4^ 4^ - 

jjj^alL LS jj£]l ^gic. XuJl CjIjL aI f - 
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r 4 


Bolts AajljkuiVI uflljlalj -4 

54 ^ ^ 12 (J£3 ^IjiaJujVl jl jiaS - 

)a ^j jl^C-l 1 g x^a*JJ ^.LiJaC.1 JaJ^) ^iaLuiaII Ai-llaj - 

JJ^J 


Cuinll ^A ^-aII j ^jLajuoaII l)^ 3 - 

^ia3 ^jj ^ ~ *w^ l ii ^ II ^)Lajoia 1I ^}Ja9 CjP“ cJ^ 3 Vi l—La>J 


A \\r\ A 9*$\ «\1 VVi\1 * fA \r “l 1 /-1 m \t /\ l ii 2\ii 
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Diameters and Quality of Bolts 


Diameter (mm> 

Quality 

1JZ 

w 

05 

1J2 

10.9 

143 

CO 

00 

143 

10.9 

:>o 

s.s 

:>o 

10.9 


8 S 

JT7 

10.9 

30 

S.S 

30 

10.9 

33 

s.s 

33 

10.9 

343 

CO 

CO 

343 

10.9 

39 

CO 

CO 

39 

1 OS> 

42 

S.S 

42 

10.9 

4S 

S.S 

4S 

1 os> 

543 

10.9 

430 

CO 

CO 

430 

10.9 

<3-4 

10.9 


https://www.facebook.com/mahmoud.arahim 


19 


































2020 %sd£. juo^I Ip clcjJI pSJLujj Space truss 


Nuts -5 


jl ^C,^J JaJ^) 4-2ajuil JaJ^) ^}J - 

j-all ^ ^)3jJ 1 ^ ^Lojuwj 

^3 ^ W'n -'^11 ^)Lojoia]I ^)lafi] ts3 \j ^1^.1 ^1) 4 \ j a ! l ^-»\1 ^ja3 3-j.I^j ^JJ - 

# jjJaxJl 


^Ic. (_J-axj JaxjJall S_j3 ^ic. 4Ji^<al x.al1 ^_^.^)laJl ^laflll Aajxj - 

A^Lola ( *-q L—LojI jjj 4_lj>atj^a]l Jaxxia S_j3 (jV l^)3aj ( jjJaxil 

^Jaflil jtlikl JjJ^)Ja ^jC- 4_j ^Jajoill 4_^,Luba ^jj LgaJajui 


l—LuALall 
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Outer and Inner Diameters and Allowable Compression 
Stresses of Nuts. 


Outer Diameter 
(mm) 

Inner diameter 
(mm) 

Allowable compressive 
stress(t/eur) 

19 

13 

1.8 

27 

IS 

1.8 

30 

22 

1.8 

36 

22 

1.8 

41 

22 

1.8 

46 

22 

1.8 

41 

29 

1.8 

46 

29 

1.8 

55 

29 

1.8 

60 

29 

1.8 

65 

29 

1.8 

46 

32 

1.8 

50 

32 

1.8 

50 

33 

IS 

60 

35 

1.8 

55 

35 

1.8 

75 

3S 

1.8 

60 

38 

1.8 

75 

41 

1.8 

75 

44 

IS 

75 

+4 

1.8 

65 

44 

1.8 

70 

44 

1.8 

99 

50 

1.8 

75 

50 

1.8 

80 

50 

1.8 

99 

64 

1.8 

99 

66 

1.8 
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purlins -6 

AjijJaSI CjIjIaaIIj St-37.2 cIjLqI^ ^^ S.iac>V1 - 

ojlA ^^ic. CjUlaijll Cjjjijj (I,C,U) UJ^ 


.J^b LaS 4_i]i^jall CIjIjIaa]) Ciiml ClaLolc.^ o^)£Jl - 
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supports uflljlal 41 u*l\ UjUIp^I ilteUaS) _7 

i^lc* AllLdl CjLalc-^ll Clslc-UaS) jtsul j (JH - 

, CjlL^al j-q j i" <1 \\ Wi ^ ^ A Q^-v a 

steel if- ojW^ L5^j oj*W^ ^ jl - u' - 

20* 20 ^ 10*10 c> plate 

JlS^j St-52 jl St-37 ^ uUU <> ^ £i^2 - 


TS 2525 -2 Standard 
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SUPPORT DETAILS 

1 Space Frame Mode 

2 Space Frame Member 
3- Nut 

4 Lift off and Horizontal 
Stop 

5 Column 

6 Base Plate 

7- Bearing Plate 

8 Cone 

9 Teflon 

10 Anchor Bar 
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j Uyall 


A_]ajujlClijJJ)Jl jl (_j>a i aU»Vi \1 

* IgilkJj lA^^Ua ^aJJ ^aJ j 

t AjfLjjl lui ijjj£ 1' ojJjj j ^LuJI ^^ic. Aiilsk A^laC. (jc. 
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«aj]| A^jUII Jl^JaVI C t l»^ ^^Ic- jC-Vi A-l2a3J ^aJJ - 

J Lo£i ^C-VLj -lai Ajt_g_j ^jj - 

A x a^ A^)Lajuia 1I (Jl_^.j| ^jj - 

dowel pin j' o'jj^ -^j ^ - 




Conical eml piece 



Steel Kill 


High txrns.i lo bolt 
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CjIjjIjIU 4_kij ^JJ _ 


A ^aJJ jl £9 j J 4_lajuj| jJ 4 jl3j ^aJJ ^aJ 0 


CjVI^jj aJsjujI 
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2020 Kjdc. juo^I Ip cLcjJI pSJlujj Space truss 



CONTENTS 


1- SPECIFICATION & TECHNICAL PROPORTIES OF USED MATERIAL 

2- USED MATERIAL and ALLOWABLE STRESSES 

2 1NUT STRESSES 
22BOLTSTRESSES 
2 3-PIPE STRESSES 
2.4-NODE STRESSES 

3-LOAD VALUES 

4METHODS 

4 1-SPACE FRAME MEMBERS 
4 2—PIPES CHOSEN 

4 3 BOLTS CALCU LATION 

5 LOAD ANALYSIS 

5 1 LOADS 

5.2-LOADING COMBINATIONS 

1. SPECinCATIONS: 
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The design is done according to the Egyptian code of 
practice STEEL CONSTRUCTION AND BRIDGES 
CODE No. ECP 205-2001. 

2. USED MATERIALS and ALLOWABLE STRESSES 

Space frame system members are formed by steel pipes, conics, nuts and bolts. 
These members join with spherical nodes. The pressure forces on the pipes are transfered 
to the nodes by the nuts and the tension forces are transfered by the bolts. Material 
qualities and allowable stresses of the members used in space frame systems are listed 
below. 


PIPES. 

.: St.37 

SPHERES. 

.: St.60 

BOLTS. 

.: 8.8/10.9 

NUTS. 

.: St 37 

PILS. 

.St.37 

CONICS. 

.: St.37 
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*2.1. NUT STRESSES: 


Yield stress Allowable Stress 

2400 kgf/cm2 1440 kgf/cm2 

*2.2. BOLT STRESSES: 


Quality 

Tension stress 

Yield stress 

Allowable Stress 

8.8 

8000 kgf/cm2 

6400 kgf/cm2 

3840 kgf/cm2 

10.9 

10000 kgf/cm2 

9000 kgf/cm2 

5000 kgf/cm2 



(1) 


•2.3. PiPE STRESSES: 



Quality 

Tension stress 

Yield stress 

Allowable Stress 

ST37 

3700kgf/cm2 

2400kgf/cm2 

H HZ 

1440 kgf/cm2 (1656 kgf/cm2 ) 
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•2.4. NODE STRESSES: 

St. 60.; 2040 kgf/cm2 

3. LOAD VALUES 

Load effects on space frame system members are calculated by the special 
software" Framecad " Loads on members affected on the nodes at the top chard by 
converting the area load to single load in proportion to the area covered by each node. 
Pipes are calculated only for axial tension or compression forces included from the nodes. 
No moment creating loads on pipes themselves are allowed. 

Assumed loads for system solution are as follows: 

•Space system self load 24.80 kgf/m 2 

•Purlin + Cladding for top chord 20.00 kgf/m 2 

•Billboard load 40.00 kgf/m 2 

•Collateral load for bottom chord 10.00 kgf/m 
•Live load for top chord 60.00 kgf/m 2 

•Wind load vertical protection seperately - kgf/m 2 
•Temperature variation At = +/-33 0 C 
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U£ ^ 1.1 JIxjVIj £j)a 1.3 J^aJt (jaj&l Jl!U3l Joj^j - 



@ © 

0 © 

© © © 

© 

D- APPLIED FORCES 


Case 


M x 

0.00 int 

a Steel Grade St.37 


My 

0.00 nit 

a F v = 

2.40 t/cm' 

N 

1.30 t 

F, = 

3.60 t/rf 


LLiil UjLuA ljLu^ Jxj - 


Choice of section 


a . Force (ton) 

**pxpe — - 1 ^ 


Ft (t\ cm 2 ) * 1-2 

1 1 

(compression) Case A_t L^Tase B Tention 


Ft — 1.40 t\ cm* 


4.2. PIPES ARE CHOSEN FROM THE LIST BELOW: 
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<L-aiUakj 38 fSj 0_UaS jlull ^ JjIuJI Jj-fcaJl <>j - 


D = 38.00 hi Pipe Sec. 38 X 3 

t = 3.00 m 


3)- CHECK SECTIONS :■ 
PROPERTIES OF SECTION :- 


Y 

A 

I 

S 

r 
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eUailt <> CHECK COMPACTNESS J-c JjSH - 




Non-compact (Ar) 

b/t^ 30/V^y 

1 '01 

Class 

Section In Bending and/or 

Compression 

1. Compact (Xp) 

DA $ 165/F 

2. Non-Compact (kr) 

DA$211/F 


F y in t/cm 2 (') For unequal angles 


CHECK COMPACTNESS 


D/t 

The sec is 



12.67 
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CHECK NORMAL STRESSES fr - 

^Uaili Buckling Jt & - 

$ j ^ILaJI jUjI ^ 3 Jj-LJI ,jlc juIcj Buckling J 1 jt jbJ dJ«L 3 
. (AJ Jl vjLo^J rllxj member^ <1jUJI BucklingJ\ jljju 

l-1-;-j 

_ lb => Buckling length (cm) 

V =* radius of gyration (cm) 

= 1.1 \ 1.24 = 88.7 <180 

S j<tt 1S.U 


2.2.1.2 Maximum Slenderness Ratios (l mt ) 

The slenderness ratio of compression and tension members, shall not exceed 
Ama* of Table 2.3 


Ta ble 2.3 M aximum Slenderness Ratio for Axially Loaded Members 


Member 

A/nax 

Compression members 

180 

Bracing systems and secondary compression members 

200 

Tension members 

300 


Ok. Safe 
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Allowable compression Stresses JaLuall uU, ^ 

li_iL Aj£> aj lluA 

* ♦» «♦ v ♦ 

_ 5 a 2 

^ — 1.4— 6.5* 10 \ max. t\cm* *=> Steel 37 

— 1.6 — 8.5 * 10 5 T^max. t\cm* > > Steel 44 

-5 A 2 

= 2.1 — 13.5 * 10 A» mar. t\cm* * . ■ > Steel 52 

A 

Fc = 0.89 t/cm2 



CLCt^JLCLl 


actual stress J' 
for'c e 

stress = 



1.3 \ 3.3 = 0.39 
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CHECK NORMAL STRESSES 


fira 

- 

0.00 

tcin' 

4cv 

V 

- 

0.00 

kin' 

4 

- 

0.39 

km' 

Fbcx 

- 

1.540 

km' 

Fbcy 

- 

1.728 

knr 

4in 

- 

1.10 

in 

4out 

- 

1.10 

m 


= 

88.57 

<180 

4 

= 

0.89 

far 

4 ; F c 

- 

0.44 


Ai 

- 

1.70 


Ai 

- 

1.70 




Cm' 


1.00 

1.00 
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: Applying the interaction equation JjUl 


2.6.7 Combined Stresses 

2.6.7.1 Axial Compression and Bending 

Members subjected to combined ax'al compression (N) and 
simple bending moment <M) about the major axis, shall be 
proportioned to satisfy the following interaction Equation: 

+ ■!*£*. A 1 + Aa s 10 . 2-35 

Fc ^bcx ^bcy 


For cases when f c J F c < 0.15, 
otherwise: 


Ai 


Cmx 
f * 
0-^) 


A 2 = 



1.0 


Where: 

fc. 

Fc 

ft>cjt» f*xy 

FbCUfFbty 

FfcX* Ffcy 


Actual compressive stress due to axial compression. 
The allowable compressive stress, as appropriate, 
prescribed in Clause 2.6.4, 

The actual compressive bending stresses based on 
moments about the x and y axes, respectively. 

The allowable compressive bending stresses for the x 
and y axes, respectively, considering the member 
loaded in bending only as prescribed in Clause 2.6.5 
The Euler stress divided by a factor of safety for 
buckling tn the x and y direct ons, respectively (t/cm 7 ) 


(5a^c) + (5)a^b(s)Ai'KL^bcv)A2 = 0.44 < 1.00 SAFE 

fca = Actual Compression Stresses = (N/A) 

Fc = Allowable compression Stresses (X<100 or X>100) 
fbx = Actual Bending Stresses in x-direction (Mx/Sx) 

Fbcx = 0.64Fy (case of Compact or 0.58Fy in case of 
Non-compact (Allowable bending Stresses on the 
compression side due to Mx 
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fby = Actual Bending Stresses in y-direction (My/Sy) 

Fbcy = Actual Bending Stresses due to My = 0.72Fy in Case 
of Compact Sec. 

and= 0.58Fy in Case of Non-Compact Sec.) 

A1 and A2 = 1.0 for (fca/Fc) <0.15, (Code pp.25), 
Otherwise: A1 = (Cmx/ (1-fca/FEX) (Code pp.25) 

And A2 = (Cmy/ (1-fca/FEY) Code pp.25 


Where: Cmx and Cmy are Moment Modification Factors and 


to be taken according to the following: 

(i) Side sway permitted Cm = 0.85 

(ii) Side sway prevented with transverse Load 

Cm = 1.0 Hinge End 


Cm = 0.85 Fixed End 


Without transverse Load: Cm = 0.6-0.4(M1/M2) < 0.4 
The Euler Stresses for buckling in X&Ydirections: 
FEX = (7500/Xx2) (Codepp.26 Eq.2.36) 

FEY = (7500/Xy2) (Codepp.26 Eq.2.36) 
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2008 c"il julLall I - 

YILMAZ AYDINCILAR - 


:OPTIMUM DESIGN OF DOUBLE-LAYER GRID SYSTEMS) 
COMPARISON WITH CURRENT DESIGN PRACTICE USING 

(REAL-LIFE INDUSTRIAL APPLICATIONS 

Emeco steel - 


jail 4 aV'-v -nil dull <.“ll AjudJU^O JJ)‘ ) - 
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